This note reports the occurrence of Hapalotrema postorchis Rao 1976 collected from an aortic aneurysm in a green turtle (Chelonia mydas Linnaeus 1758) found on the coast of Brazil. Besides the vascular lesion, granulomatous reactions with foreign -body giant cells were found surrounding the parasite eggs in the heart, intestines, liver, pancreas, spleen, brain and kidneys. This paper presents the fi rst report of H. postorchis and accompanying lesions in a green sea turtle from the western South Atlantic Ocean.
Introduction
The genus Hapalotrema is one of 10 genera of parasites from the family Spirorchiidae that are exclusive to sea turtles (Smith, 1997; Platt, 2002) . Looss (1899) erected the genus (type species Hapalotrema constrictum Looss 1899) based on specimens collected from Thalassochelys corticata (Caretta caretta Linnaeus 1758) in Egypt (see Platt & Blair, 1996) . There are currently four species accepted for this genus: H. synorchis Luhman, 1935 , H. mehrai Rao, 1976 (Monticelli, 1896) and H. postorchis Rao, 1976 (Platt & Blair, 1998 . This note describes the occurrence of H. postorchis collected from an aortic aneurysm and tissue lesions in a juvenile green turtle (Chelonia mydas Linnaeus 1758) found on the coast of Brazil.
Materials and Methods
A moribund green sea turtle was found on the beach on São Mateus in the state of Espírito Santo, Brazil (18°45'18.33''S, 39º44'51.10''W) in February 2014, measuring 35.4 cm in curvilinear carapace length and weighing 3.2 kg. The turtle was emaciated and lethargic and died before treatment. The animal was kept refrigerated and necropsy was performed 24 hours after death. Tissue samples of the aorta (aneurysm), heart, small intestine, liver, pancreas, spleen, brain and kidneys were collected for histological analysis. The samples were fi xed in 10 % neutral buffered formalin, embedded in paraffi n, sectioned (5 μm) and stained with hematoxylin and eosin (HE) for subsequent microscopic analysis. The nodules in the intestines, pancreas and spleen were dissected with the aid of needles and forceps. Spirorchiids eggs were analyzed under a stereomicroscope and morphologically classifi ed following the method described by Wolke et al. (1982) . The eggs were then mounted on temporary slides and measured using an optical microscope and an image analysis program (ImageJ, National Institutes of Health). Specimens of H. postorchis were washed in buffer (Cacodylate 0.1M, pH 7.4), dried using a 030 Critical Point Dryer, dehydrated in a graded ethanol series (70 to 100 °GL) for twenty minutes during each step, dried in critical -point drying chamber, coated with palladium and examined. The specimens were placed in an SDC 050 Sputter Coater and observed using a scanning electron microscope (Zeiss DSM -962) with an accelerating voltage of 15 Kvolts. The parasites were placed in saline solution and fi xed in 70 % alcohol, stained with carmine and cleared with eugenol. The morphometric data were determined with the aid of an image analysis program (ImageJ, National Institutes of Health). Drawings were made with the aid of a drawing tube. The specimens were depo-sited in the Helminth Collection of the Institute of Biosciences of the Paulista State University, state of São Paulo, Brazil (CHIBB 7458). Taxonomic keys for genera (Platt, 2002) and species (Platt and Blair, 1998) were used for the characterization of the specimens. Morphological and morphometric data from studies by Rao (1976) , Dailey et al. (1993) , Cribb and Gordon (1998) and Werneck et al. (2014) were used for purposes of comparison (Table 1) 
Results and Discussion
During necropsy dark nodules measuring approximately 1 mm in diameter were found on the serous surface of the small ( Fig. 1 ) and large intestines, pancreas and spleen. An aortic aneurysm measuring approximately 0.5 cm in diameter (Fig. 2) was found near the heart, which, when opened, revealed a yellowish caseous material adhered to the wall of the artery containing six non fi xed specimens of H. postorchis (Figs. 3 and 4) . The nodules in the intestines, pancreas and spleen contained amber -colored eggs with an elongated shape and a fi lament at each extremity. Egg size ranged from 136 to 272 μm (mean: 199 μm) in length and 35 to 55 μm (mean: 43 μm) in width. The eggs were classifi ed as Type I (see Wolke et al., 1982) . The histopathological analysis of the liver, kidneys, spleen and brain tissue revealed foreign -body giant cell granuloma surrounding the clusters of parasite eggs. Clusters of eggs were also found in the submucosa tunica of the small intestine and the pancreas, causing a granulomatous response (Fig. 5) . The aortic aneurysm exhibited thinning of the arterial tunica media and parasite eggs in the arterial lumen, with a moderate giant cell granulomatous infl ammatory response (Fig. 6) (Platt & Blair, 1998) . A list of Hapalotrema species, hosts, geographic locations and references is presented in Table 2 .
Hapalotrema postorchis was fi rst described by Rao (1976) based on ten specimens found in the heart of C. mydas in Pamban in the Gulf of Mannar (southern India). This parasite was subsequently found in the same host in USA (Dailey et al., 1993; Stacy et al., 2010) , Australia (Platt & Blair, 1998; Gordon et al., 1998; Gordon, 1998), Costa Rica (Santoro et al., 2007) , Taiwan (Chen et al., 2012) and Brazil (present report) as well as in E. imbricata in Brazil (Werneck et al., 2014) . This paper reports the fi rst occurrence of H. postorchis in C. mydas from the western South Atlantic Ocean Gordon et al. (1998) Chen et al. (2012) found spirorchidiasis in 21 turtles (70 %) and adult parasites in 14 (44 %), the majority of which (85 %) were found in the heart and large blood vessels, with H. postorchis present in 46 % (6/13). The infl ammatory response to spirorchiid eggs consisted of lymphocytes, macrophages and giant cells generally surrounding one to three eggs, except in the spleen, where the number of eggs ranged from 10 to 30. Although the specimens analyzed in the present study had a larger total length, oral sucker, ventral sucker, testicles, ovary, external seminal vesicle and eggs width in comparison to previously published data (Table 1) , the amount and arrangement of the testicles and positioning of the genital pore are compatible with H. postorchis (see Platt and Blair, 1998) and such variations are likely within the range of the species. According to Wolke et al. (1982) , Type I eggs are characteristic of the genera Learedius, Monticellius and Hapalotrema. Moreover, the measurements of the eggs from the specimens analyzed and those found in the tissues of the present study are compatible with H. postorchis ( Table 1) .
The impact of parasitosis by members of the family Spirorchiidae results in damage due to the depositing of eggs in the blood stream and consequent embolism and accumulation in tissues, causing infl ammatory lesions (Santoro et al., 2007; Stacy et al., 2010; Chen et al., 2012 ) that can contribute to or even cause the death of the host . The occurrence of members of the family Spirorchiidae on the Brazilian coast has been reported in C. mydas (Werneck et al., 2013) and E. imbricata (Werneck et al., 2008; Dutra et al., 2012; Werneck et al., 2014; Werneck et al., 2015) .However, the analysis of the impact of parasitosis on the sea turtle in the region has been limited.
Analyzing 11 juveniles C. mydas found in the city of Ubatuba on the coast of the state of São Paulo (Brazil), Werneck et al. (2006) report dark nodules measuring 1 to 2 mm in diameter containing spirorchiid eggs on the serous surface of the large and small intestines in only one host (10 %). Werneck et al. (2008) also report the occurrence of dark nodules measuring 1 to 2 mm in diameter in the small and large intestine of a E. imbricata juvenile found in the state of São Paulo, which, when opened and examined under a stereomicroscope, exhibited spirorchiid eggs. Dutra et al. (2012) report chronic infl ammatory reactions due to spirorchiid eggs in the small intestine, lungs, heart and liver in another E. imbricata juvenile found on the coast of the state of São Paulo. Goldberg et al. (2013) report lesions caused by spirorchiid eggs in the lungs of a specimen of C. mydas found in the city of Florianópolis (state of Santa Catarina). Lesions caused by spirorchiid eggs have also been found in the liver of the same host in the state of Espírito Santo (Werneck et al., 2015a) . Hapalotrema postorchis is a relatively large parasite that seems to have a predisposition for occupying arterial spaces, as evidenced in the majority of studies Santoro et al., 2007; Stacy et al., 2010; present report) . Moreover, this parasite has spines covering the entire tegument (Fig.7) . It is possible that the constant mechanical trauma caused by these spines leads to continuous irritation of the vessel walls and induces an infl ammatory response (arteritis), which, when associated with blood pressure, predispose the host to aneurysm. The histopathological analysis of all tissues examined in the present study revealed the occurrence of granuloma, with eggs surrounded by macrophages and giant cells. This fi nding is in agreement with data reported in previous studies conducted in different parts of the world Santoro et al., 2007; Stacy et al., 2010; Chen et al., 2012) . Spirorchiids appear to be an important cause of debility (Stacy et al., 2010) and death in sea turtles . Despite the evident tissue damage caused by H. postorchis eggs in the present study, it was not possible to determine that death was caused by spirorchidiasis. However, parasitosis is believed to have been an important debilitating factor that contributed to the stranding and death of the host.
